Abstract In Seoul, a majority of plant communities have undergone significant changes over the last few decades; however, how wood decay fungi have responded and adapted to the changes in vegetation remains unknown. Through an ongoing investigation of Korean indigenous fungi, ca. 300 specimens with poroid basidiocarp were collected in Seoul during 2008~2012. Morphological examination and molecular analysis using the internal transcribed spacer and nuclear large subunit ribosomal DNA region sequences helped identify 38 species belonging to 28 genera, 10 families, and 5 orders in this area. Among them, three polypores, Abundisporus pubertatis, Coriolopsis strumosa, and Perenniporia maackiae were found to be new to South Korea.
Polypores are a morphological group of basidiomycetous fungi that have tough, leathery poroid basidiocarps, but typically lack a distinct stalk. Traditionally, they have been categorized under the family Polyporaceae, but comprehensive molecular phylogeny has revealed that polypores are polyphyletic in nature, spanning several orders that includes Hymenochaetales, Polyporales, Russulales, and others [1] .
With the exception of a few genera, such as Coltricia, most polypores along with corticioid fungi are wood decay fungi, causing brown and white rots in conifers and broadleaved trees [2, 3] . Such wood decay fungi have received much attention due to their ability to degrade lignocellulosic materials. This process not only contributes to nutrient recycling within forest ecosystems, but also has the potential to be used for degrading a wide range of pollutants [4] .
The specificity of polypores to wood substrates differs, with preferences towards particular wood species and sizes. Polypores that prefer well-decayed and large logs are more frequently found in old-growth forests [5] and thus are used as indicators of forest health, assisting in forest management in Europe [6] .
Although some effort has been directed at understanding the regional diversity of wood decay fungi, including polypores in South Korea [7] [8] [9] [10] [11] [12] , knowledge about the diversity of such polypores in the mountainous region surrounding a large city such as Seoul is lacking. In Seoul, many plant communities have undergone changes over the last few decades [13] ; however, the ecological impact on wood decay fungi due to the changes in vegetation remains unknown. In this study, we focused on the polypore diversity among the wood decay fungi. Previously, 28 species of polypores were reported to exist in Seoul [14] [15] [16] [17] [18] [19] [20] . Using the results of our recent survey, we analyzed the diversity of the polypores in Seoul and have provided descriptions of three polypores, Abundisporus pubertatis, Coriolopsis strumosa, and Perenniporia maackiae, which are new to South Korea.
MATERIALS AND METHODS

Morphological examination. Basidiocarps collected from
Seoul between 2008 and 2012 were used in this study. The collected areas are represented in Fig. 1 . Polypore specimens were sorted from the collected materials based on the broad description previously reported by Gilbertson and Polypores from Seoul 141
Ryvarden [2, 3] . The polypores were examined according to the descriptions provided by Jang et al. [21] . The following abbreviations are used: L = mean spore length, W = mean spore width, and n = the number of spores measured/the number of examined specimens. The study materials were deposited at the National Institute of Biological Resources, Incheon, South Korea (KB) and/or the Korea University Culture Collection, Korea University, Seoul, South Korea (KUC).
Molecular analysis.
Genomic DNAs were extracted directly from the fragments of seven basidiocarps (considered as new to South Korea) using Accuprep Genomic DNA extraction kit (Bioneer, Seoul, Korea). Nuclear large subunit ribosomal DNA (nLSU) region and/or internal transcribed spacer (ITS) region were analyzed by performing PCR by the previously described method [19] . DNA sequencing was performed through the Macrogen sequencing service (Seoul, Korea). The sequences obtained in this study were deposited in NCBI GenBank (accession Nos. KF356153K F356162). Each sequence was compared to the reference sequences in GenBank, using a BLAST search (http://blast. ncbi.nlm.nih.gov/Blast.cgi). For Abundisporus pubertatis and Coriolopsis strumosa, phylogenetic analyses were performed using the ITS region sequences, as described previously [21] . For Perenniporia maackiae, ITS and nLSU region sequences were combined and phylogenetic analysis was performed according to a previously published protocol [22] .
RESULTS AND DISCUSSION
Around 300 polypore specimens were sorted from the materials collected in Seoul between 2008 and 2012. Specimens that were immature, too small, or in poor condition were excluded from the analysis, which left approximately 240 specimens for the examination. Our analysis helped identify 38 species of polypores belonging to 28 genera, 10 families, and 5 orders. These are listed in •, royal tombs; ▲ , mountains. All the samples were identified up to the species level, with the exception of Wrightoporia sp., which could be identified only up to the genus level [19] . Since the field surveys were performed irregularly during a 5-year period and we may not have captured every single species, our survey Donk, Pycnoporus cinnabarinus (Jacq.) P. Karst. Schizopora paradoxa (Schrad.) Donk, and Trichaptum fuscoviolaceum (Ehrenb.) Ryvarden were also reported previously [14] [15] [16] [17] , they were not identified in our surveys; therefore, they are not included in Table 1 . Further study is required to analyze their distribution in Seoul.
Among the identified species, three polypores were confirmed to be new to South Korea, namely, Abundisporus pubertatis, Coriolopsis strumosa, and Perenniporia maackiae (Figs. 2~4) . They were found in Mt. Bukhan, and C. strumosa was additionally found in Heonilleung and Mount Bulam (Fig. 1) . Phylogenetic analysis of each species confirmed their species identity (Fig. 5) . A. pubertatis (KUC20080801-14) was monophyletic with A. pubertatis collected from China (Fig. 5A) . Concerning A. pubertatis (KUC20080726-14) , while the ITS sequence was not successfully amplified, the identity of the polypore could be confirmed using the nLSU sequence. Three specimens of C. strumosa (KUC20091016-32, KUC20110916-07, and KUC20111027-09) clustered with C. strumosa from China, with high support (0.96 posterior probability value [p.p.]) (Fig. 5B) , and two specimens of P. maackiae (KUC20080801-33 and KUC20080801-45) grouped with P. maackiae from China, with high support (0.93 p.p) (Fig. 5C) . The detailed descriptions of these three species are presented below. Note: This species is easily recognized owing to its yellow, fully resupinate basidiocarp with small pores in the field. Perenniporia truncatospora (Lloyd) Ryvarden was reported as Truncospora truncatospora (Lloyd) S. Ito in Jung [15] , but no description was provided. According to Dai et al. [24] , P. truncatospora is different from P. maackiae by slightly larger and inamyloid basidiospores [(5~) 5.37
.5 (~8) × (3.8~) 4~5 (~5.5) µm].
